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iiUUIj dj-l^ ,..U ^j-tjji iijy» 

«BU DHABI TDURtSK a CUUURE AUTHOOirr 



jjJkJJ .JjLSAlj hJJjjJI ^ljl |j£ 4Jj.j*u* jj± .. 4jJ£ ^jjjtkJ.» djSlMjlj j.nll ^jlsjjl «JuA ,jt 

.aJujJI SjjjjaJLj ,jujJj bjUjjJI *lji (j£ oLjjUI Ijih ^jjj SjjIjJI jkjjl rt 1 ' ~* j 
« &jj£ £ JjJ*Lft h -I " I- j" - ■ £jjjj*JI * * *• j * " jj* ~* 

ji sj jj^Jj j! Sjjj ^aj" 5i_- ^ (jL ._A-5l]i ijj» ^ t-y^ i£\ Jl^jl^»! ji ; ^j". 

(jji ji 5c j _jL. ^l yl ji il-jii ^jle J-»*-_Jl ) ^j/ijt-y jiJl Jjn— Jl -Lj U ijSLil^-j 
. jiUl ^jJ""»- ji! «Jji ■^*L» jJj>J-I J-->- V c? js-i /^-» iL" j 



7 *L«JjL» 

9 JjJst jiU 

16 ((oL-ijjyiJl ^ o»L« jjyiJl)) 

27 ?^ oLJlS* oL- Jjy Lll J* 

32 ?! Jl* J5" ^ ^l^l J»y6 Jl J^l 

39 UiU J^b 

47 ^ yJl ipLsJ» 

58 S^LU <^ljl 

oLijjyLllj L^J j^^o^ill kj>L*ijj^i!l 

70 J 2i-Uil 

77 ?2iL^> ^ys, Ja 

79 oL-Jk^iL cu^ 

82 ^^Uil 



»UJ*>Ul SJsuiUl y> (((j-jj^» J-^ 
J*^- j^j .(((♦—)) (j^c. »virulentes 

.aJjl_j j^p « Ajc* j»Jb j ^«JL»" (j^i^jij <_£l » 
y Jl JjVl 5 >JI _> Jb -Jli o». ^ ^l j 
j-oJJ «u— «11 J*l j*Jl aJl* Jl OL-J^I Lfi jlaj 
«LSl j-^ Ai^.W CjIj L* J jt A_i ^lj 5 jiii 
joLya dJJj Jl lJl^! -jj^ (JLJ-i Ji _j 
JjLi LoJb jjjiJL (j^ituMaJ jlJUtj (jC<j>t.T.. ».* jjP 
J*p jlJL^jL. jlJJJl t^l.iljll *j jJLJl_j eSj-Ull 
.(J J')} ^ISnJ 2Li>- SjLjIij Aj j-J-I i_Juli> jJl 
L_jl ^LgjLtLL»- ^Jj? oL _jjyfiJl ^ L« »^j-*»J 
(SJUL^Jl 0 j^j" L» JLil5T sU_...i 2^>- jJj^j cjLjLS' 
c->L- jjyjJl j . kJilSCj! ^JJp JLL*JlII L$J j-li Jl L-LS 
(^jiiJj j ^jioLo oLlj Lzii » JjSfl Jl* LJ Jj-ij 
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ilA^J~\ CjIJCjI li^Js ...j>^\ LjJb-f <-j yuj 

C)Uv-a../?ll <_£ j-j ( JLiJl lg:< Jai^J V LuSJ 

^LJl JJLP oL-jjyiJl j$Jh\ jl (AjjL/LU 
JLj .Llja*- £-IjjSH Jua£ ^Jl L^L* ^JLTLaJl ^J* 

* # C * ff 

t t ^ " " c 

Lj j jj^» C- ^ -*l JJ cl^L^tj jjjaJLi .4^b-«^j lA^^J 

tljLujjuiJl OjLaj ul ^-wiaj (^iJLJt JLi .LjjjJaj" 4JL»^f- 
t jj jĕ^\ JLp <_£j jU.-ty j jjJl ^LI jj j jiLdl <dL 
JL-*j oLI jJl (j^jL?- cj^gj^- jJl ji ^j*p jjL>- <*J^n 
.^^LJlj ^ ji-l Jlj ^Li >JI 
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olJJL) j i jLs- ^Ul j AjLgj __J_T 
_SLa jl ^jLj^ ^ oL^^J Ijj^ 1 1888 ^ 

r>u j»j>_i-l Ajou^s c(_£jJj*JJ 5... ,.„>■■< i_J_jLS' 
^L-il ^ SJLsjJl j»L—il jj^il ;^J___j 

JL>-Ij t.jLi^Tyi IJla j (LiJ_CJJ S-Uail 

3j_ji_. L_iljjl — ^ ■.<■»"« O-LJl ■ jJt j 

^jl! Ijj» jLfj .C.1,- j,...all5' Sjii_£ jljjti 
^ <_^' ^J^J" - tj/ *JSt^" yL_j>- _jJ_*sj L^ipL* 
4j 3jLm_1I (jljjS/l • t^r»~ '(^J^r" 
C_y_C]l UL* jl ^ Jij ._bl$I_/>U aJ~Us jiP 

^^laj V 4_jlJuTL>i «-p Jb-f j5C jl (^JL!l 

4*_JT Jju jL-Jl djWLtJ ^O^tJ V J t ^rS- 5 *-^ (_^ 

jA "V j L. _^sf I jki Vj L. j_nj ^«J jj» j ctliL. 
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H(j j\i y> Li .*>LJl Silib Vj J : «Ml ^jJL&L 
LgiL^iSl ^ ^Jl j»L*il 0 ^*Ip OL jjjill J _jl 
<.^$\ £jv> ijtjjji y ji-^j oULJl -Up cJlS' 

^jaJ-I ij-jJ* (JoJ»J>tJL; CjL jiJl) jl jwl-l J 

tl _yL*aJl ^g-J-l ^jj^ jL-J^I -Up _j tS-p^AiJl 
vj\^\ f JJi jJJi Jbu .(1900 flp l^jT ^) 
JL~i> jl L* ^>Jui Ltj^LJl i_ ii ^S\ oL-jjiiJl 
tlysogĕnie L^-jjJJl ĕ y«>Us>) l ^: : »' ., ^ Jl 

l(yljX2U oLj Jj>iJl Lo_g— Jl L>dJ (jcL-*i j JL>-I 

jlkl _) tFĕlix d'Hĕrelle J> jjj j-O? Lji^Tl 
LJi .bactĕriophages «ljji£-Jl aAST» ^l Ljjp 
jL>J e Vl jlT Ujl jjl JjVl aJUJI ^ yLl j 
^ ^jis j-cJJ il ^LjjjyiJl (A^o-^r i— *y*J .LC 
jl JU .(Lj^JIj jljJ-lj oLJl) ,L^Vl (ILp 
f 1903 fL& ^ il dlJo JL« ^bji- ^'MJl 
l/Jjs* 1908 t^-J^Jl ^ ^jji» t-*LijS'l 
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|J_Caj iJLu^I o-Jji* 1911 ^j iJUl»Sfl JLi 
_—Jj ^ L*jjjj Jj>-1 (j^i ^ ._LJIjj 

|I *Lj J ^ <_jLs jJl OH*>L« <J* V 

Ijj jlij^l 6 Lj ^lp! j t!>L> JJ ^ ^Ul *J ~>y«j 

S—J 11919-1918 ^ Ljjl ^ ^ 

.jL^I *LjJl J-ii LL-,1 Jl UJLb _Ui o»u 
i4jJji* ^?l ^l ^ t_„,.i LgJLS' tuL-jjoiJl oJLaj 
&1930 j tUi-^Sl 01 1 L. Oi^Ul jf jjP 
^jip _JJ.ij cL$J o jUJl o _pr jJl ja j>~\ Lfr»-j 
c5 JUl tPeyton Rous j o jiL j^Snj j^Vl 
i_3 j*j ^l^- jJl JLp ^jj ^ >_, iimTj Lh jji* _i-__f I 

«bj^y _i-^5jj ^JJiiJl lJt*J JJ f Jj» ^L 

* . *. « ' 

i-«ufcl jj _i>Li_S'l ^aj concogĕne «f Ijj*^ l-~_)) 

OLUj^Jl ^l jjl ji ^jLp JJjJl ^ lii il cAiJL 

j ^1«,:" J^l ^y» L^LL jWa jLi_jl j_»j_Jl j) 
^ (L jLLl ^ iJ^j (jj}\ ojil 0 jjli ^jJp 
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JJ-__JI> l1jL»jjoL!1 oJijb .SjJbt^aj 4.,..; a » t i*__> i_jli 
^JgaT ((oljiJJ)) L$Jjp J^-- 1 ^* 5j^>L«JI iJji-l Jl 
^ V>-L_« JJjP jj-frk t jUs jwJl Jl 
^y» bJlP j j..^:^J.I > yu ^ jJlj . jLs-Vl _JLe 
i_jL$J| yjj^ J— 4 'f'jj*^ S,.,i,,..ll i_jL*jjijiJl 
jil ^yjj^j t-tiJl jlWjw JaJ^J.1 B fl; -LSJl 

jLL> j_J i__~JJ Epstein-Bahr jj*Lj— ^Lijl 
Jij .o>L*jjyiJl L*j;Pj ^jLLJJl oljjSJl 
yj> ol jVlj cjLiJ^IJI oL*jjijiJl cJ— ' 
t^l j-»Vl jiLp _Jjp oJuJj>- oJilj j jiJl 

oj^Ul olj^^l jjjij^ j j~-LJl _jS\j jl j 

a~ .-.» 4_jIj.j Lj_j(ljjJ 

^l centrifugation tS^ jil J^Jl 3i* jjs 
<_/■" lt^ l^' cristallisation ojjJJlj iL»jJfy 

4pljj cLjjLJjjJ 4_jIj.j 
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cl908 j Alexis Carrel JjjLS' ^^Ji Uj^ 
Lr 4 < J- , l-* , jji-J , l y -iJb^i ^LtJI _s-^ _} 

t_.il ,/37;,. . Ji.1 L$iL_. JjjJ- J^-l 

L_>_« jlJUJ_>- jLp-I j_i-l ^gk* ^^ioJl 0 j-Jl 
oLJLSOl oJl» !L*lj_ ^ j^ ^J_U jjJi^- j^ 

5Jj-s-Jl y*L>_Ll CJ-T LiT jj_Xj Ji__4 t L_J ajjj 
ol_L__. SiL_?l a jSsi L_£jL)j- co j^iaJ AjJLJUlJI 
LjiUal (^_l_b y ^jSO L? lL>*>-l-l APljjJ 4j jj?- 

J^l>- _-s j«_il f ■ ^f yj *i ji^Jl ^l j-^^L) 

ioJUJbLl oL j-jj-Jl j^ --U^ ^jLp o julli _JUj 
JrCp-LJl Jw C^jI ^jl oJ_Ll _u-l _j_ 01 L_f 
^SjZ oL_jjji_Jl jl I j a...-.7_Cj jl ^jji , g^i^C* 
^jLp aa__»__) toL-jjjJl j-« SJ j_s_i (__>! J_>- j^ 

_4 j_jjl p-*l aJLp jjilk) ^J-Jk J^-* 

jJ-i^ cL~_J ajja ^ ccapside _j_A-_aJl 
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^jip-j .L^o^-j ^jjjjJti^ 4-^Li-l <~~Jr\ itjU^I 

^Ji ^jw csJJl i^rjji^' <-5^ Jit-" 

95 j Vt^-I 2LlsjUi-l 4jliL i-w^ ^JLp ijj^i 

tj^L-jjjiJl Jllp l) j^j SjjSMll <lUjLi-l j .ilsjljl-l 
^jji* o jJaJ ^ jt ARN A-ijll t£j jJl jia*^-' ^ 
^l tb^l ^ LjJjJiJ li^U tADN 
^L-s-^l oJl* <_illi(j . j^-Vl 'Jl*^ LojI^ 0 j^j 
tnuclĕotides -V J-»">L*. ^ 4jj jJl 
.<lJ-1 SjjLII cLj ^ 4Jjl ((cu\IJ)) ^jP SjLp ^aj 

JS\ JL—^jil j^p (_jjjJl ^j^oJ-l t-tsy^ -Wj 

^jip <_£ jl>ij AjV tJL-^jil OjJij jj-a Ijl jilujl 

Lf tdĕsoxyribose -1—5"^ jjp ^Lj 

. JL-^jil o jJaJ ^ Jl>Jl J^l jju lyL" JSI 4joxj 
JL-S^ jjt) 2L>-jijil injJaJl oJL* J^j 

J~\ JLJLill oLc jiJl J jl (jL-^y jjp ^^*- jl 
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co jp l$jl U j j^l^j toL-jjiiJl ^Ji._, :../?" jj? 
J^l _JJ j j,a.t<j *LJ*Jl U ' ^1 jJJL* ^ .U»-V 
J^b La J\£j ^ oL jjiiJl Ljj j£ ^l "uiL>JJ 
!^JJi t((^-jLsII 5jji)) aJj^-j L jjtj iSjjJ-1 
^lSo g;JJl ^lLJl Jl ^^sj V cA- JJS aJl jl 
t j-.LJb ylSo (iU Jl Jj Ji* ^L^i^L 
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«dLuJji^jiJ I LJ Lu jj-LdJ I » 

jj* OjL-jjyiiJ J..M ^ Jjl jli' 

tl957 jJjoj tAndrĕ Lwoff ^JjjJ ajj^' 
^LaJL LJuLl* Jl«j AjI LojT c^-jslj jju j-kj 
SJLSLi oLJlS' oLwJjj>itl jl o.iLL»j toj^ap J,l 
£^jj LjJj kja J.I ji L^Lc cjijulJ 

jl Ju-S^j^) (_£jjJl ^AoJ-l jj^» -L>-lj 
A^^i-I LgjJU- lijAJajl £c_*Luj ^j ((Ju^jTj^ 
^jJLp Vj j^ ĕ j-ili ji*- Lgjl Ljf tLgjl j 

ur^) l/"^ l/ 3 ;' u-^j ^L-JjVI 

jZju V c-ij yilJl Ul* j .(iSLW V Lgjt 
i5 jJLJl Jl jJJall ^Lt jJl L^L. Yj oL-jjyiJl 
Utj^w» Uj ^ji-j dJLo lwXP L ^ <00 ij^LilaJl 
43 j jjill dL j jolJl j^i ^obill iJLiJl ^JjP j.W:,; 

15*^-5 f--^ ^ ij^h 'fj*^ LT*~ 
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rr_ 'U jjJJl^a CjLj jjJll» 



0 Lg-lC-l— J (3^- -^ - ' ' *4 J* - ^ l^W JLjJl>- 

^jIp _>jjJ oL-jjiiJl J_J L^jj . _")L_p 
_oLL__L ^ ^j L.j_JL. _ J ol__' 1^1 

_ i_ .,.-—» CjLojjyiJl CjLnjjyjJl ■____ , . , /-» 1 Jj 

4_s_ tt i_._ aii j____Ll 4 L» 4^ _i__ jJU J-*J 

jJLp ^~ms»5 .^ijk <a\j>l> jJUo v _jji> j.j 

jl j__p i_jlJL!l j«JLs LJLc- Lu_J Lu-i CjL-jjyiJl 
i"_Ji*_» _j jJ_j (( — _-! L______ I )) j**_— —jL-jjyiJl 

^j^l L>r ji j_Jl _l jj ((I g:kL_j)) ja XJc^^ il 

_jLJV i_lj_ 2L-j yf ^--^ J-L--»-* _rf--' 

^ jjl 4j j^j>— .1 L?r jj j_Jl tL_Pj t4j__l ^ ^LJVl 
jL_jl L»l . 4 _ _L _ l. l l ^y>\ j-*Sfl j j_-™> Lgj j_v)j_L_u 
2ujL5_I lj__gjj_ jl ^ g « g i _,jJJI tjj__Jl "u Jiaj 
J5y _jL-jj__II 0 j__4__i iL$_1p Lllp L_j ^Jl 

. . . L* ja\ j 4_>L_J 

i____\Jl JpLwJ _Jjj]_j _jl j__Jl JJjJ» 
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ilJLp^ (iJJj (Jjl jiiL c4~*_jjyiJl <_/»' ^r*Vl 
oLjil Jlljt O^Ji LS' t jLx.ty 

OUoV jl^^C^J^J 

Jl&\ ^ J* 1 ^ 1 '^L^I 

cPCR jl polymĕrisation en chaine ^ L .L.Jl 
crJj^ g; j^^yo ^ 1945 J oJi^ 
oLlJLJ J 4 0 , ft «T ^ 01 Jj Kary Mullis 
jLi$C-*.Vl Ajjjill 2LiiJ| oJLa j .^Jslil 0 j0\ 
^y» cĕ^ 0 jJL ijJs- c4PjL«l« 2JL ^Jaj 

. i.. > .. < TjJ»l j^p jl , ^..■.. < TjI,l c_$jjjJl ^Ja^J-I 
W~« J*^ L: cOw» jl ^ ^r-J ^js^i-il 
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«CsL> jjyitl^ jjyitl» 



UlC* .obl i^L*J-l ^ \ g.l.to. < T ^^J (JlJ^ obl 

Ij^*- ^ -2 j-t o^Jji*^^-! 4-M-»LjU 
2J-)UJl.I L^Li-l ^^tJt)) l5 j^Jl ^-....-4-1 (j* "■»W:"« 
^ jl *»-Jl ^ Q»lj"« ,1 « Sjwaj jl i4jJIL-M jl 
.(liquide cĕphalo - rachidien ^L-^Jl JjLJI 
"j.lic. L_$pl j^-l jl5" jU-bJb»- jUbl ^tb>- j«J 
^tII ^ptj t*fAjJt-l AS^UaJ^I 

"jjjj-l OU>"^P^1j tc5 J jjl (jAo^JJ jj*j Vl 

^Wa» ol.U» J& j jLL. JJL*"- d ^>-l ^jj ^Jl 
dJjj 4^ UJliJl -Wjjl Ij^j iJ-l "jLU 

Cjlj-*t-io ^Jb" ^Jj-* '-"-'^ '---'W-J. J^ ij^ 

arbres (("JL~Jl cul ^cJ-)) jt—Li - 4 j j*j 

dljj £->jj jji-*Lil ^jijj .phylogĕniques 

SS-LjJl ^JLp 2_>- jlL. oLkjc* iJjJLi ^JsLSil 

GenBank dJ-4 *j jJl ^LL' t "-JjJxjJl 
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y*j ^S- (J jI=*j j-*J 1 1982 _i (j— "I iS-^ 
j g 1 SjJ^p J5" v_jLpLs^al; al j— s 1 - J t «^' ■« j jJL« 
AjjwJl oL^jjoiJl jjy ^ j jJ-Jl A^- j ^lp 

t_-»L$_ll ^jji^ jS"Aj I j>-j-< LgiLiiS'1 >S_fr 
jAj tl989 _i j*r </J-l tC JuS_l 

~lS_i c-jL^iJL) olu^^i jj^t ^jlp Vj j— 

t^jJl J-_ i _^Ul_P JL*j l_jJL£ ^J-I '^j^ jji^ 
>r ^JUl VIH— 1 ^jj^Jl «■Ldl ^j-aiJ _r"Jji*J 

^yr.ij.U^^ljP Jjj-Il jAj il983 ^AiLi_S1 

_ jJL. <jy«Jjl _jP J_j __»<__ (JUj JL!l jJb^l 
coronavirus <^rL_l ^jjtiMj i^L-Jl Js _r-L-l ^ 
^^UI cjjj^Jl ^L^JVI) ^jU _^ y:. __J>I 
j__j >l ^ Li j^j ^ -iL_-_Tl ^ ^JJl c(_l_i-l 

^ Lnjjw m ^_-j_j ^Lij jjjjJs Jl*j j^-I 4*, ,?ti 
* j g ; <_jl_-jjy_l _,'"''*! ^Trt ?i j . i,_ - ll fL>-jl 
Lg_P (*_*__' _j_l <-JJ Vl -jJLs- L» l-g..-" 3-_i!ApI 
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^jj^ J^ 4 coLs jjl ^jA OjyS ^IJjJ-I ^jA 
i^kJ\ 3jL<2j. j^lai Jljj V c£-Ul 

JaJ y" V(j __^-i oL*j j_i ^L* Jl JU . 5JL j Vl 

Lf CO jjJoa 3i>jL) Vj ^ JJ ^ " * (J^ J"*^ L*jLq_ojI 

.-_m_iI>J.I ^jljjjl ^jijtj ^gip j*2Zjl> Ljii yi* J*>*J 
L_-iV C^*^j LjJjSy Jl«!J jj oL-jj^i IjO-l iJLAj 

,C_£jJ-P S -: 1 "" ^ J° CJ* 
j-»--j ^ jJl ^->- 5i j oL-jj_j-J| -)J-P j-LLj 

V Ajl VJ I jS 1-0 Jlj ->J-P J-^J 'e/JJl* ' 

.ohJlSJl a -L* ^ j-__sf J-l~-j s-j>- c£j— Ji£. 
oYLi ^ Jj>- jj oL-jj___Sl jl ^ jJl pJju (^j^j 
ol ji ^ -JLt«__U i2_J-l oiLll o^L-r _j-» 
ja Jj_n_j 3->- oLjLT ^j) eucaryotes l£j^ 
t(c? jj oli L^LiU -»Jie jl Sjl>-I j aJU- 
L">U- j-» j j^j" ^j) procaryotes c£ jJl "^M-j 
archĕobactĕries 2j|j_Jl Lj^JJlj t(L_J c£ jj V 
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lUL^U- <_£ y V h oLJlS" ^j) 



JJL^ ^ f ji o"^ Jl aJ-I obHSJJ 
cribosomes oL.jjjj JLS (^j-^-l ijji>A.\ 

i oLjjjJl S—i^" y J- 0 "*- 1 * j' 1 ^ ' oLH 

V ^ j£il cJLS' U, .aJLO-l J^b 

^ lfejl;t7.^ f Jiii oLJVI o i-* Ji* ^ji^ J-o^U 
. JU-I L$Ki ^ SLJ-I ij^i 

^JLiJ ^l ((Lj^^LJl iiST)) Jl^j ^ IJla L.jj 
AijjJ-l oL-ljJdl ^jAkj -li j .Lj-lp c-jJlri-l 
iaJIjlJI ajj^JI L;AiU JLe c^pri ^Jl 

oUiL>J.I JL^pI i^Li cJ>j ^Ji ^ ^r-*J ^Jl 
^ L*Jl t (^jVl ^k, Js. 3jLLl ^Lll ^ jl 

LjiP-Lw ^l>- JL?-I j* CjL* Jj>*-> AjLa^» Lajl 

.jJLitiJlj c-i-^Jl ,_J-P ojJLiJl oJU LjJ j j ./?Tj 
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LJb cJLf SiJjJl oUlSJl oL JL-.LdL jSjlJ _j 
^ SU-I jLOl j, JSCiJl Ji* JljJ Yj 

JLc Lj^Jl jIjlpI oL J>Ju jf (^ji^j tL-5'jS' 
jLL* jLJL» jLJL» ajL* j^*»-^ j-LL ^j^jSH j 
^(l jjLw9 OjjwPj 2j»^J <uL»lj Jl>-I j) a-L>- j 
jjLni LJT jOi AjjiJl d^LJl iJlP jo- ^ 

Ll .j\Ji Juy j\ ^j-LSl jj* oljLL <L\*i j^Jj 

2jj^5CJI L*>U-I ^ bJLp jjSlLgJl jJLJ oL-jjjjiJl 

ol-b>-jJl JJLP jJ-flJ j tAjtj5vj» I-^jLJaI.-.J ^jJ! 
jlJLpl (.JlhJs 2jLc. ^j^I A^r j ^J-C- <L->> jjuiJl 
LpjJjicL j tAiJL>J,l oL j jjiJl ^ L j^Jl 
o^l ^Ll |IUJl dJJljf ajJj? U ^j^4 Jjij 
oLujj^i L«J?j jJ Ljl J jjU ol (^^ij .AjtAjji- 

aJ jls Ua^- C.I^N-jJ -b>-l j vJlm* ^ LwttJ^- ^Jsj^l 
jj- 4 Jj-$-* t**j j-*j c 5J jjs Oj— ^>-j oLJL 
!<ulajj (_ j Lj' Jo-I i_3jjt) V iU\ Ji> jJujCJI 



23 



oL-jjyjJl js- a± ji, L. jl j jl J yi\ j& ^s- 
Lg-L* *i j*J L* J>-j c jS"-ij -iL>s! V Jr^ 5 

J-aJtl-J ^JI jl jL-J^/l |*^rLfJ ^l oLijjyiJl 

jl tAjiL^il 4-ttjbl LjJ ^jdl i^JJj jf o->cJJ £^Lc 
SJI jjJl jL-J^I 2JlJL< j J>- JJ tLs-l 

. ("Lj-J Lj\Ssjj 4-J1Jlp oLLJj ^jil 

JjjL^jJl j ^gSCjL» jjjS/I S:ll «UjU ^rJj 
JLp £"^V1 Uk^i\ ^Jrl JaJlyUJ jjlill 
L^-^SCj ^l A_«jbVl (JU^j ^jJjJl ^jdl 
Ltf jwa*- ciiJi>til tL>-Vl (jjj L» oLJrl J^Lj 
Jl oL-jjyjJl UjJ j .c5jlJl 5j:-Ip *L»-Vl (iLp ^ 
^jjlSsJl J-»L*iU oL^JI jwj^I ^j- 4 0j< r iS' ^J jjl 
Jj lJo y> j i-^lt *y Lg-Jajoj .\^ ay . h' ,^ 1 ijji\ 
^s-aJ L$i j^- j AjliLl J>- Jj Lgj^ I jjiS* jl 

Lij V IUjka .L*Jup j^^—^-l -0-L>t-Jl jjI jv> ^-*l 
^ J,, LajjLj j ^ybj tjjlai *J^rl Jajl j~\ 



1A 



0 

JiJ ? jUJ^Li jio l*^ (jy L ji-Jl L. 

j>«-* JjL* (_£jwjl «Jjt-I Jl k_jLjJj\jiJl LlJJLj 

^yj 3_jLjLJ| b*>Li-l J j£"0 Lg-Ja.*.; ^Lkl^lj i4j>ojIj 
<>LJl ^JaiJl ^j . J_>- J,l J-^r ^ jLiJ^I 4-<J 
tĕ j_^-Vl oLjjjyill aJU 01 4jj^1 4_lJJ aJs>jUJJ 
4j'LUj 10 (jLc t U>-ljJl oUjjjiJl ^L. i_3 yJj 
jjJj ^JJaJaj L^L>- ,y»*Jj '^j^ 1 ^jjr* cy 
. J*vLJl S_L_P Ji* 4 4j jJJ lJuLIs jJl (j<ajy _j> (J^LjI 
ilsLi ^j to jjjL» ^r.Slrtl Jjt) Jl jLs I J_KA 
J>- jj' ttrophoblastes yiJjJl i*j-jVl ^£ 
k * •" I g ;,>■ . ojl-l>- JLp ji_Li ^jS' j^j>- jJl i_j jv? 
2JL_xJl oJla j iA. 0 ..,.i.ll £_~_J aJIJjJI 2ji jjVl L>^L>- 

lM^ _^-? -l^jj^ _M i>* ^ r^°" 
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.frl....a,.,.* JSLi ^Jj^ Li' ^ oJl>=j (_£ j^iJl ^Jr\ JL» 
L^LiU SjL>- jLL» i_iVI s jJLp ^JjP ij 
^ jLL» i_jjl ajL» iLjil*J?l ĕjilp j tSJLjyi 
oL-jjj U.,.a.->r LjAiU oJLfc tSjj^Jl L*>L>-| 
.£-»jJj jji- j ^LlJtI ikjLU ^.JLil Ljjl» 
ily* j y>r t\^H\ JlS US" .LJl ^jA^lj 
^jjaju j . L^L^-I J^-ta ^ *Jif Ji£ t John Herrick 
Joshua Lederberg £^j. jjJ lj-i j^ J^» itUUl 
UL^ jl LJ j^jtjj V S^jjJU J jl jl jjjj 
IJL* ■ { j^ 3u . Liaaj Ljjt^«j>- 2L>-I oLJL$\JI ^jioljJ 
,LjL~>- ^Jj? jL?-Vl J^ju j jjS\j Ji ^j^LcJl 

k a ■ < CjL^JjuLII ^2JL) Lijt>7 (j^->- OJwL>o L» J-*J 

c_j j5l Sjj^s 3>»L*Jl ĕjjwaJl jl j^p c^jjs ^ll <L>«_J> 
L«— >)) (jSj^l i»— JU L$J ^Jaj .aILJJ Jl 
LJjT cjL- jjJj L jOy j Ajj^io L*>L>- J-oj»*j (( Li jL>- 

. Jj jlaJl (_$J_il ^Jj? LgAjoj»- jjlaii ;Lt4 
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j j-^j ^J4 i>\jy^ (^JJi JiyJi iJl* 

*JL* <j~J ?3LJ-I L. :tJ Jb-I j ^Tb/lj-* 4i"L> 

* * i 

^^aJUa^- jj^aj 01 c^uip J-iu ^Jm ^j-* 

i^j^-Ul ylS^Jl _jf J-*>D1 Ji« cL^jjj ^ oLJ-I 
c^jJl jl^-l jjIp J^. ^-U^ Jjsr 

i0 jL*Jl jlkf.oU.alX oLjjoiJl L.I 

^ja \Jc^Z j LjJ j»J>JxJl J \ JLj j L)*^J-| J^- il 

^L^J J~~» Jl5o ^ aj.jJJ-I oUVI 
iLlS" <LL->- C-Jl ^j juiJl Iwl-N-* .1 g ,.. ai 

l) j^r <.L-Vl ^Lp s jpJ»j L« ^ 4^ _J«L ajLs-» 
y>j Jean— Michel Claverie c5 Jt*V" 
jJJ jj j .((L-jjJ Lc-a.)) cLL». ^ Li-^-L 

^JjP jj I j"a,/}[ oLjjijJl (Jl ^JaJl (j^>- 
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njJjJrl J-^J tC-J.1 J^-iJl Lo-gJjl t,jU^-i- 

^laJl j& c Jj^ c^-Ul £jL>- ^Jjl^ 

Jiij O-?-) <_£ jJuJl jLj ti-LJLl 4jLk*l J-*LM 
Sui>- il^jW Jl 2^- ^ <_s j-uJJ J-bU J-UJl 
t U-l JULall kJ3-\ yt jliJl _, t (^> ^il J^l 

JJ JJIL .^jjUJl <_^l JS^JI Jif ^JI 
oilil ^LaLill Jukiil ^JL ^j» jjyiJl 01 J jiil 
j jJjs JL>- ^ oLJ-l j_p^L ^jjj t3iJ.I ojlilj 2LJ-I 
J jjLSI diJ-i jws liLi .jjJLJl Ljjj2>J LjT 
oJlA jlj coLJ-Ij O» jJ«I <jv JajL-j iJL* jl LJsjI 
_jj J.,. l >...« L$Jl ^..^aj o jjils ^ OjLp Oj^Vl 
,<L>- jS' Oli jj^* ^j^» Li*)UsL)l JjCLio ^ j>- JL iw.i 

oLJ-l J^sl jL> jS^ij jl Jl Lj *>-L>- "V _j 

tJo-l L*jvj V A^-jjJa^ ^_jJl J>- JljJ^ 

.((kJbj oj?*ju.)) LgJLS' 
oLJ-l o j5>-i ^ jji^Jl jL>o[ LJ _)L>- L I il 
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<.iyr jJl J,l (3~ ,J ^j* ! Jlj~~Jl L»L«I 

JS" jl fjJl cJ> ^ oL-jjiiJl 

Jb-I j JL*j l?r ja jJb^J bMii-l olj oL'l£sJl 
IjL^-l LUCA L^jJ 4j j3j*j ^JJl jA 

jl tLast Universal Common Ancestor SjLjJ 
J ^jjUl oU jiil j .« J jVl £ jCill jU-I» 

a j^iJl sJL* tjLkj ^j^- ^ lJL?r o JL>J.I IJa 

^ju ^Jl OjJuaJI 

Jjk IjjkJl Aj jlaj" oLeo JL. Jjjj ^ll JJLJj 
OJlii b"^L>- J-A jl>- J-^l j-* oL-jjyiJl 
4-^-1 iisjLi-l AysA ^j-* Jjh ^l L_J*Ail^l 

SjL> oLjIS' c^r ; .,^ii iilij ^ c *ltf>l 

J jl oU-l Jl C—Oi L*l jj" Jjt f I ^^jJU 4. ..»4 

u^L^- ^jLp ■ * jL L aUll ^jt-wj c JU ^ili 
complexes S-o^-JaJl olij^-l oli oL*aj>J.I 
^lJJl j^L^Jl oli JijJi-l macromolĕculaires 
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sUjjuiJljiJLjyi 



x^Sy> iS^y J***- J*j ?L. 

J-j j-* mimivirus ^j jyL*^* J^>m ii">L>* 
t_JLiJ I j^j-» aJ jLv*j Didier Raoult J jl j a^-Ij-s 
jU- c£? Jj LJ JLJ j jL^ll IJL* ij A^JUil ^Lill 
LL* .oL-jjyi3l jlU ^ j^SJl V LJjL. 
Mimiking microbe ^3^^* <u«-lj) ^jji^' 
(((Lj^Jl Oli yjiJl u-jjyiJl» «^**. tvirus 
.1*2 j^j (Ju-S^ jji- ^jjJ jj J-jjj 

i_j yl (t-*^**J tcLwjjjiJl jllp j 1»*>L_p bjL» 
Vc^r li» j^-j t^Jjt^l JJ L j_CJl |^>- Ji 
l) jJL» j**0 *l j-Jl ,j> ^* - ^* i— — * ^j^» O j^_7 
^ j^ iJLP AJL;?r _5La j t(a-U-l3 _jJl ^L» j 
^Lp J_J y tC-jL-jjjiJl Jlip LgJ JjLLi V oLJrl 
OJi Ijjs*-Ij .^LjjjjJl , £ j*a£~\ <?r j 
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<V- i^UiS' jjdij* 



.cjL- jjoiJ! Lp. ^ :^: .-. V oLll&l ju 
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Li*^iL| ^ jjj S^- jj jjl I ^ . ^itl ^-L J| oL»jj_jiJl 
oJL* (JuLmO^I ^JLc^Pj .liJJo j^-j U^rLjj" ^i\ 
^l jpl 4j<j jl JS - ^ LgJ ^«T->tj t(jwai>J.I OLi ^ 
ICTV «^L-jjyiJl ,Ji,;,/?tI U.UJI ^JJl ^Uapl 

_Ul*ll jL*ilj . Uyii ^ Jw>r l» \ jo ,»:>«J 
cL^lJtI ^ jjyiil SlsjLil- ^jJrl JJ>cJl jj» ^ jJl 
^--^jjiill ^trV^"' ^^^" iSj^H 1 -l-:>- 

^Jj>-|jJl I g «Ja ;" |ju SJjLiil JuLJ jvj ^JslL» Jl 
(LgJ j^J ^Jl *iL>J.I cLJrl Oldj j-U- (^l) 
jli lji^"l_J oL^jjyiJl JUP 9jJaJ (jyj 
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P/U* JS~j <-jI ^Jl U j** Jtjt-Jl tjS 



i^r jj ^Js- 1_3 jtd\ iS jJ-I ^L. jLtll JJj>*JI 
.o>L-jjyi!l IajjP (jyj Ljjlj ((AjI jiil)) 

oL*jjyi!l Jj, aJj" tj»jj«ti-l j JSs-iJL Jjl*Ij L» ^ 

oUip Jl ol^ ^y. < JlSLiSH ^ ^j^. 
> Jl jj^JJl J^JlOi Jl^^ Jl 
£■ jl ^Jl («UtJ-^l ^jP 4— -iJ f ,^JJl JiJj 
jLL» s-y^ ji» jjlJl) jl» jJL 30 Li^Jai o £ ^ju 
4,,.. JL (jLa.J.U tj^- j j?L* jl J^l * jT 

J^ j ; jLdi J^ J± jL&Sn ju ^J^ J! 
US" jLt jJL 200 ^ jpj J^* 970 «J ji» j»j>«-J* 
iijLiil J^ ^ /JJj ^jjj JL^ j^ 

^iJJj 1 iLt^sl ojOLp j>*-> jj^ LjC^Jl jt-^^o- Ol 

jj-L» ^ jj jJ^JJj "-^Lj j^l-« 5 Jl 2 (jr 4 ) 
10 jJ^j tl j-J-l fJl 4j ^ ^JaS jl j i(jo;1 ^ tj^r 

, CjLj j£-z* 
(_$jjj iJoaji- oli «jjL-jjjS LajI JLa 
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t J . - ^'y jj-C- (_£j J-J^ (_£ _/^'_J ^ ■ *^"j>» 

J^-i ji jl LgJ t_-<L-jj_i iiL*j 

i_3*>UJl I4 oLJjjJl j jSsj 4 J,jjJ->- 
tbjJL» (^j^. lS**J1 (J>JJ-^ l/ 4 -*^' -W J T i J j^- 
'W^J ijiJ^ J^ 5 ^-«^ 4 ^ U_J o-L-jjjj 
oL-jjOj t^Li-^-l ^jji-iJl 3l»jU- <Ui ^ 
5 ji>-Vl oJL* tL-^j ,((i_^lS')) l^j^j ((^jLp)) 

^Js- oLjJ>- (_5*J tAjjji— j jjJO ^jA jj^sl 

Uli U-# I (j k . - j ^ J.LJJ 3-j£ ol £ J-^ 
\^aV>- L^gJ ^L^-I j») Sj jJs jJJ jbjlls 

.tlil jjja^- ^ juiJ? ^Ip £^s>jJI ^ J-*-^ 
Ojj Jij c5j_=t-l tLLP ^j^» j-bx-^ ^ijjyiJl tLt^Pj 
SjL-jT. (jJjJ L» ^ j^Vl i_j-1i>»j j . LjJuiLijb l._ :p 
^^Lp 0 jJLiJl jl jaI^-I iJL-w. y-Tji-jo jl t((frUJl)) 

LpjJiij 4jjL*J1 <_->L-jj_jiJl (ju t(_5jJw*Jl t_t->\ JL^-\ 

Lc-J t((5_4jLL»)) L_j jSsj t_i jjj 
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J^-j L$Js>L_J oSf i(( *__*)) L^J «Ljlill i_3 yti 

-iL_>- j _ ji jm) AJa^sJkl _3j J_Jl jl oJl-<_4 
jjPj ((o W <)) .il y>j L»*4* ^L_>-lj 4>- jl*j 

JL- LgjL- olj-i L$J SjlpUJI oJl» _JxJ .(_JJ_ 
njjJii-1 <j*'_}js*j' B <-L< JLJxJl 4_->\_gjJl ^jj-jA 

_.<>:. /?M ^ Lo-gjl j»_Pj |jy»jLL» jtJjtj lMJLUI 

I^lSJl 

coJLp _J_L_» (J,l Lg.<_. - t_jL_jjj_Jl _j ^./?7j 

^ OljJ-lj oLJl ^ _-_Cp _1pj j50 
JLoU .£j jS\ Vj (Jl y=-l oUjjyiJl ((^Jur» ^ 

jL_oj all ^a.;./?:ll ;__Jj_l ^ 4JLi> 

J> j£ ^l a_L_l L$JJ tvirales- -J-OUL L$J 
_3 j*jj c((3jL_*Jl)) ^J cviridae— 5J_»-*>UL) 
4__»-*>UL) i_j>j*jj jil! j«J tvirinae— *__»-*>UL> 
^ __>_J Oj-nj t^JJl u( i_i~s-Jl )) !j^*-^j tvirus— 
2lJL_p jw_»_ V j .<*jb jj>~t jj» 4J--I 
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Vj jkL» ^ oUjjolJl (.L^.V» J^l 
Jj 4j ^pLi ^ jL?-Vl Jojo. V j coJLpli 

tSemliki ^~L^ ajLp ^ Ji. j^j 
^jjjLijl ^ ^yl ^jjj y>j 

1*5" .Ja j*-Jlj alphavirus 
tJjLiiSl ^ ^Jl ^l ^y. J» Jk> LkJ^ 

^ Omsk dl—jl ^JJl A^ijjJl 

Jaij* ^l ^ JjSJI ^J>1 jl 
^yJl ol J> US" ^jjjiJl J^-i jl c(JC j^) *j 

. (aL>p J^-i <d5Ci j V rotavirus 

_^jl«ji ^ Ojijj- oL-jjyjJi ^jlp ^iJj>o *y 

(♦4* ti^J J^' » JJ-^. J-^J^' (t-$J 
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jJutl» ^-JjJl ^jjuiJli .juJI 0^^* *jJ-^ 
^u.j J jj~JJ jj» j tVRS ^Ij L-jjyJ.1 ^jJl 
JS" J\ jJl VI j-gJl cuLwilil «_jlfdl 

JjjJ>1 J*>- ^JLp ajjJLaJ a^>-«Ij jjJu i^\s- 

jjbj iLv« 9 j $ „^;l l ^ jjl j^ aJi_' JfCi ^Jj^ j^L^-j" 
pneumovirus ^V -^L-.jjoiJl 4jL*-9 Jl ^^j-J-j 
paramyxoviridae ^lJujjj-^L-ljlj aJjIpj 
. mononegavirales JJ jjjljtJjJj^ ^Juu^ j 

>w.....tj jUI t V j-jI ji* JL* JliJl J lill j 

^Uwti ijiJu J-g-* tLL ^il ^ A^jijjJI ^^»-:*-! j-* ^j.jI 

AiLi^l jt c~j>- aJ^I ^ij-jJl j*j jSJl J,l 
^jjjjLiJl iL^ Jl jAj .Ija JjV 

.«uLLjS' JljJLkJjJ j^ lJi^ms Jlj filovirus 

j^ jylb>J,1 itjyjj^^ (ji^-* — ? ^ 1J_N-*j 
iJL^j L$J jL~JL> ^Jl ^Jal ^«Vl j J^jJl 
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.sJUJLp 
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^L- V tji.1 L_|i oUj^l j^i J^l 

|__j| 1 1 ^ : , „^ j__^ L^-ip |*J>__j 01 y* 

_r* (^**^- LJL-^ 
Jji-Jj <i^>- cSjji-l i_Ji l£>>4 Lcl oL^jj^jiJl 
J>-b Jl virion ^y.j^ ^ ^?^.^ 

. 0 Jb JvP . n i I g - ■■ a - ^jJjiiJ Jwu J— >rTTQ AjLi-l 

oU-La» (^JL- ^JLp (J j£ 4jjjJJI 8 y&_aJl ttjjtj 
aJLjjJI <_t->LsjjJL1 ^ ^ijL» jIjlpI ^LtJI .::■> tSjJi 
L» . LgjJUu» t_5 ^j*-I Jl LajjJu J___^ ^yJl 

y <_jiil>»j L» jj-_ * 01 ^Sjj>JJ L_Jup £Jb ^JJl 

i_^UaJ Jj L_T o ji Ji ^^^i te» j>^ Ji 3JL*- 
t^jjoiD l_*_5-j !_*_»- j^-Jl y jJ-JLilLt 

4jL_nJ15' S_Ji' j ((_J jjiJ)) Ig.lc- J/^Jb Ji jl 
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— ^ i^Jut CjL.,,oL>- i_, , -T^Nj | <_LI ji ^j^P 

j^-T j^^jCjj t((o jil j jjLaJ aL_ jilP)) jl ((sjU^)) 
^L«JI Jl yl^Jl ĕ jj^ ^■,. l ,..a1 .((aJLUjvj)) 
ciJbl-l j»__j»«j Jl ,/?:WL; ^jjJti) tju caJLP 
ilijJrl ^rla .. ^jip Oyj^ 4_a--l jH j*-^ -^LJ j"^ J 
jj^J cAJiJ- 1 — ^ ,»> ^Lc J_>-jj f-iSj^r J A-jLi jJl 

_sLJjVI .«JJiJLI)) (^^jj t( jl 
J^-~il s^j^j -u^"^ «j-j^^ 1 tj^ j^ 

^_>L*Jl jwJl ^ ^L* j j Jj <lJJi ^jLc- 0 j*>U- ^JJaJaj 
L}L»-I jl oLtj^l i_jyJ ^ J'«- : i tSJbU oL>- 

J-Jji-Jl 4j Ijl, L. JjI jU dJUJbj -c?>-Vl 
(S j~-)) i_j y^j LgJjor jj6 aJJ-Lj 4_»*>Le- 
4i jJr-l ^gL^ ^g-ri i3U-J^I aJ-_p JL»j . , . ((J_,.,..Jl 
y> ^j tAJJ-l Jp-1-i ^ J^-^ ^L.jJ' 
^j-jjyUJ yjli ^ a5L_J| IjJi ^PJlI-J 4___J 

i_Jii_>cjj .lg.~a;i <lL>-J_J aJjI-I Jj>-J_3 
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4 A- s Ji cy J! <J V**"' J^ 
lTJj^ t_3^ 01 LjlS' Jl j^H\ j is^l j 

5-oJaJl 4j J-i-C-T JL» j c tl jj J^-ta j>V' 
<JuL>- oL* ^k> 2i5L-i ojLp ^j t aj jJjU J__Jl 

2l>jL>- ^ jUj ^.iJJi frLjl .A-iji-l J^A jj-Nj 
J-LL jl (LJj^- «c5j*Jb) ^ l/JJ^' 

4JL>^L| jjj ( sUail >>-T^J .AjLJj^j i_3 Jai\ 

j jJjjJj j) Ja"...^j .5 j L$J JUu j_Tj 2LJL jJl 
31 j— _nJI» 5j_>- ^ J^_ ^jjjiJl jl Lji^ 
^L«j Lj.».L..» i apL» t A-Jji-1 jjjt It-^r 

^jjp JLjCJI iJLp l£ j4 j . _ji=^ Vl «JL- ^ jtiC^-Jl 
dJJ- j tol jJl L«lj J yj\ L«| ^_.L_Jl J_-- 

L^ CJ 5 ^ 1 l/ °3^' l/ 1 -? 'lTJJ^ 1 

LoJb__»-l ^JjLoJJ i jP-^^J LoJbJ-*-! A ,jJ_^J__-» 

j (jLill jL_«_jj j-^"' ijr 4 £^! l/ 

^_«j Lf c^L-ujjjjkjl oL-JjjJl jtJU-J aJjLI Jjt?r 
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2l./»a: » 1 »U> 1 g »>/,/?" (^^>»J aJL» jJl oLjj^-l 

jLjti^*>U ^JL^» L JS' J*jc— u tfJUi jJi^ 

oLLUl t_5*j) ^Jt^Jl J! ^SLkJl ^j- c2LJLiJ-, 

u*p ^ cou.jj^i ji (U-i ^lu ,lj ^ j jVi 

(jl -Lj .4j J-~-J_J J"}L>-I 'ULjti 0 j^J L *U«il ^4> 

J dj& y aJL^JI *l ^LjtAJl ((oljoty)) 
^•Vl (J^iJ . 2LJLiJ— I Js^-L a j» jZa 0L?-Vl J 3 ** 
Ji*^j oLJ j^j ^j toUjj^L oL-Vl l_JLc- ^ 
jl J^J ^ ^L^T JpUj" j^ ^ Lji^ 
J^jyiJl jst^J of oLp j& .aJ-I Salil JjU 

j«i cdJi 

Sjjj JLk csjlII Jpliill J*>lUV oL.jJ^I 

Ji c jLill J^ JLp vih-1 ^Ldl 
^ju^ JSCi JLc- LJjL iX~£ji\ JLJLI aJsjUL-I 
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^JijMj iJl* .Jl^Sja iSjjj 

((^-jjyiJl JJ L. jJ> (Jjyi\ Ja*J-\)) 

^ £*JWj ^ jj J^-^- - ' ADN proviral 
i^j/i ./i->zd\ oJjJLi <L1a*!1 o-L*> . Lj\,» , ,jf ( li 

^Vi ^pju ik-i vi r uii v 

yji V transcriptase inverse i ... Ul l Oj-ll^ 

oli j^~» £y*^r ■ f \'^\ .Lil/jLi- ^JLp 

oLl.j>- JiJ^ <j ^ <-j^^ ^j^" 1 

i,n i (^g^J ^-"jjuiJl ^L^jji^ . aJu Jl>- 

c^JaJl (»— 'Li (_i 2-L*P ^ytj tJaiU-l i_9 jliJl 
iaJ^aII JjL- jJl jj>'jj h j[>- J^l j& L$J J>-Jcj 
jjJuj tob j-iJ j aJI .o jT oLp 4iLjj?l 

^ j^-Jai Jj-bLl <_S jlaJl j • 

(( 4«l*Vl )) ^J^H J ^J^I Sj? jUI-I ^4 SiiwJ <Cj j5^J 

cJ j oU- 0VI j .aJjiil ^LSCjl ol jjJJ 4jjjj%aJI 
Oj£j Y ^! L^l ^ iLIi t L^ !^j>l 
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jAj tnĕcrose >^-JL y L«li • LajLs iiJJi ^Js 
^ L*)U-1 ^j^i ij^ u-LJlj ^ 0 j^ 
y>j tapoptose t -J s>J . L»lj t jlj-L*! c— > yo 

^jt jjJ^\ <j^J l !-g . -Jt.:.; 4j jjji-! CjLJ>-I 43^jJ j--» 
OjjJlJt «L; iijytll ylSsJl OjjO LSjjJ ^^r*^ 

<d*ij L ^Ip JlIL-I aJJliJl jl j\ ziLL<Jl 

ji ^l- ^ jjc^ ((^yj^\)) lIj .(aJLsJ-l 

Sju^sj o-b-l jJl <JiL| ((^lj)) Jj j>! tl j±S I joJ 3JL- 
j£\ L» j^c- aJL>- ((£tiJ)) JLi LJ caJL j oLb 

.i-iSj^T ill 4jL 

^ j oJlA 3j yl5vJl ojjjJl SjLSC^- jl _u 

(j-* ./* tj? J~-* j' tJ^L jLs-Vl ^/"4 
L">U-I ^! jjiikij .LLi ^jjtL» jl t Jj-l ^ll 
j^dL, jl ^jjJdi ^pj V ^l L^Li-l JL* 2L jLil! 
o^jUiJ,! ^jj^l) V Lji j& L^ 
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iJ^-l Jif-li 4i^J> ^ ^ jjuitl jf jjJ}t£L*ail 



L*>li-I Jj> 2L-L-J-I Lj^-I tjJJJU 
OjSCj ojo^Vi o Ji* ^ y^3 '(J*^ ^ 

jL$J>- jl J-jf ^yt) ^jMjjJl]] (_£ jJl j J?»fl 

L*>Li-l i]L*j .(ojiP jt (_5*-ia-* j' ^^s-^j 

4jjjJ J^SCl^j jl ^jjytU Ij*>L>- 2LvL~J-I 

LgjpJJ *>Le ĕjj jJl dJJj jJ j^'j t^j jjL^jJI 
j j .*>L^ ii*>Lk;VL> L$J J *y 2L±JLj j tJ^j^J 

4-JJ-l jl JLj .(( j j-sJT)) JL>- j iJL* ^^Lj Ji -uSsJ 
^j^JL^JJ L^A JjuL ^jJ ^JJl jlLJkl Ja-x jjL. J 

J>-l jji 4>»JL~« ^ Jj t J-iill i_jLJaJl lJ-fc ^j-* 
jiS}^. ^r-jjy^ 1 J** .Uj— iJ ^jP ^L»jJI 
4llajL>- £c-*Juj c/jJU-I <_/i*J ^ ?iiJJi 2_£?rl j^ 
j^ip jJjull ^j.* £~rfaj ^ji»- 5LJL=i-l a!?jU- ^j? ^L^rl 
o^/L*- ^j tLgJ ^j-sJ L» j LgJ L» i_i ydl jl oJla 
iJL* ^S...^ aJL4-1 J^-l-5 <*— ij J jp ^ ^»«^j <j> >>-l 



45 



tĕpisome ^Jji SJo-j <JLp 

^ 41-LjCjI jLSs_iVl OwU> jji 3^3 y_J| c-*^i-« 
LjjjjJ SjLiL^^» jlUtrt (( ha ; 7,>.")) Ji L_jL_-jj i _Jl 
cli jjP ^ ^Jil JLs ^jjjjiJl j_y_Cj liJJJb .4j y L$\_Jl 
5L>- i**_* LjOjI j_» ^ . _t5i jl LJLp 

. AjLpI j-*_J AJlJ^- ^ jjl jJJ tl Jl__*> oJuJL>- 
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SUr L">U-I l^J ^JI yLjJl oli^l jj£j 

JL^aJUL «L.JL-»4 
<up ^r"j ^>c_ojLtJl jjl^lJl jl Jj c j>g ■ ~ ll ,j— j^^-* 
^aJLar*- 5-^^-1 LgJsjL?- J-*^*~ '^-"Jjl* <3f^*^ 
i_j yJj t jJl jJl ^jL^ L^L^ ^ a^jJ^r 

tvariants ((3-lidl)) jt-^L oJj-bU LuL^jjJ>i\ oJL* 
toJjJj>- ^j^jL*!?- oVL*-l (ji*; |^ L^J j _^jj 
JULl 2l,,.l,, ^ iJj^ill ^LU&I ^La^S* Lli 
jjp 4^S"LJl oJL* ^ b:;7 L LJLpj .X - men (^J-Jl 
.Sjj^till oLj~1 3_*Lc- J^-S> ^ 2_^jL>ciil 

«Ujjls ^JUl ((SL,rtflll 4~A)) j^jL. jJ6 IJLaj 
(•—"VI J t-L« 5j\il (jJjjJl (jia-^-l cuL- jjiiJ! 
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\>L> jjyilljOLjyi 



LgJlS^j jjtr."" 4 ,1.5:11 oL-jji-iJl j jS" Jj 

<L-ij A^jjoiJl SjlTLJIj -(^i^' ^?**^ 

j^jLii» aJ _jJv-jj^ Lil oLi jAi 0j>»-a11 LjJ^jI 
JS~ jl Jjj>- jJ >-J yl« jl k : C. LJl ^laJ jj 4j_xJ t U~«jt 
^yb liiliS' ! jL>*~J JL>- jj V -by L« Jb-1 j 
Lg-il Jj V t VI UJb-t <UJ-J V 2-P jjX« oL*j jyiil 

L» ol jJL jj* j t jJulII ajo» ^j-LS V Lc.LuLc- Jyjj 
j-Jl ^Lp 4^Li**>LI1 ojJLiJl oJL* LjjmiC 

>sJl j*> j g~i 

JL»»» ^ oL«jj%jjJl jlp ^ ^iill (_jjLj 

^juJji- ^ jSj J-JLJ.1 iJjb jl ij tAjli yl5\-Jl 

^LjJtI aJsjLL-I ^Ip oV jj£ J j^j L^gJ jl t (jyJI 
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ojLc-I L^JL? j t J-^sty 2Js>jLi-l i>i_J ^jJj-Li J*>L>- 
Lj&Jl^I ^Lj V jLtjJ-l jlJj&j S-^J^ 
tLg— ojj aj ylScJl S jjJJl ^ Ijt* jL'jj>*j Jj j^-Y! 

Ijr ^-VI J j*jJ-« Jl i_iUaj U_gJL* JS" J 
oai *LL^-I L^l ^ Uj o*i y*s)l jb Loi 

^/j 'cM J^" ^ oLc >Vl Ji ^ 
jj^j jl jJj .polymĕrases iiiSCll oLc.jj^l (t-^L. 
^Lc" « Li j » Jj«j jf ^&r. \ <sj Lc_j V 1 0 lx L* 

jj-l — ,s>r\\ j^Uilj I jl VJ ts-Li jJl 

oLcyVl JU- IJL* ^j-Jj .s-Lla^Vl j-« 
oVj^Jl OjJj>- £Jj? V ^l tA-^jj^iJl iiiSsil 

J^ IJlaj .^L^-VI Lgi^ J^U 
^Ul tVIH-l ^Ldl OUai ^jjj JU jLdl 

J,} J—S^jll (Jj jjl 4jl*j>- Ji 4JLnP jl j J jJjL 

t^-jj^iJl JJ L. JL^jil j^p tjjjill (^uJ-I 
tUl SisjU- JS" Jij ^ Jo-I j J j^ Lg-i o-L>*j 
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Jl ylaJL) lo^- I jS bJLp Jir L. jjtsj tSjjj JT 
c3JU- JST J>-b L^>-bj| t,5^>«J ^ Jl 

.Jaii ^JJi oIpLj J*>L^- dJJj j 
J I j^i ^jjJl jUl J L...U U 

,Jy ^iJr' °-^*J' J-^Lj jl t(^si-l S-s^J^ 1 
oL-jjojJl jl) oLjjjyiJl ^j^ jJjP- <_jy jl j^Jj^ 
jLLl 0 ji* .oJw-l jJl 2LLLI ^,,,..^; ^Jl (iiiiil 
SisjLl-l j^ 2L>t-J *~mS4 i_juSCil (Cjj^l ^jJ»i 

oblplj .LuL>t* JLJL UjSsj ^iJJi ^jjp- (_sJUl 

^JUi j^-jli j-ui JjLl- ^jli p\ 

^Js- L^Jj^ JLoj i!LlJ-I oLjjjjJ.1 <jy. JaJJ-l 
jy Lujw j^ojLI ^ LjJjJj ^ JjLJI J..J....1I 
^jp oj jjLl» ^Sim^ L*"y jJ c-ilS' oL>ol j^- 

OLl o.g. jli ^J?jl 2J«^2Jj . aJjjIj ojj. I g ,/i » ; 

SJL) Jaj jjJai jl c->L-jjyiJJ ^t-i i^— jS^j^Jl SjIpI 
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-**-JJ ^J"")) i> ■ ■■_ I « jjbj c^^-l j £^jujI 

*L-i-l LjllsjL»- 0 j_Cj ^l!l C-iL-jjyiJl ^yU»-! JLLPj 
J 1,,..« jjjP ^£-1 JaiiU UL* ^ t( *Js>LL» Jl oljU 

i_jjskJj .rĕassortiment «i-Jl^il SjIpJ» ^Jj 
:lJL| aJsjU-li :ljJ jJLiJ^I ^Jjy^ ^Lt* dUi ^ 
^JsLL» aJL*J Jl 4*^jj ^ (_jJLj ^jjylll UL* <_£ jJ 

CjLjjjJ ^jj» jjuS' Jiaj <LJji- C.|;^i Ijjj t4jiilj£ 

^Lgj^-J ti^^ ^Lill diij ^ j^4 oL» IjJ jiii^l 
^Li- Jii pLjT tkiU £5, V aJU-I 0 Jl* ^j 

J-oJ^ JUj>o t^JaJl 3JL>- jjt tLul Jj aLlJ^-I ilsjUi-l 
J L$JU-ta ^ ((SjJjJI)) aJLjJI cjLJjJ-I 

^Aj c^uaJI ^jji <Lp j^j>tJ.I tliJj ^jA Ojoi^oj 4jlJbi£- 

j-» Jj Jli-I 2jLj-j LgJLLjT ^j^J iL* j 
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>sJl II» ^ 4j>JI U 

J j^>JJ ipr^ ^ ajL-^j ^e- ^jjJl ^ jl 

jlS' JLaJ .aLJ-l CjL jjl^ JS" ^^Ip > I I iJL- jj 

jl j JmJ jt )) : J jjL Robert Barbault jj jL» j^.jj 
^Jl Ji^Uuil ^ aJu < jjl ji jlj JTy 

V- Jji^ i^LJl j .((^ (J j'l5' JS" ^lp i 

oLJJLil ^y» iJL«j ijySi}\ L^pjli J-AttJ t^J o '" 

L^LJr j^y^s! t((iiL>JJ ^jjyiJl oL'l5Jl)) jl 
Jjaij t ap jj j!jf U £-J»j Jj" £-« jtiStJl ^jIp o jjli 
4^)) jl l_L* ^s^J 'ij**?^ (_jL^oVI jjjli 
£^J L-jJJ-I c£ ^Jl «aLs<aiJl 

^^juJaJl c->bWtfl Ojilij .AiJJ v^jL-l yVl 

^jJJjb jJ jU-J 4jL^>j fj-fL J-Uai*>U pLSJI jl 

s ji ^l (ji*ij t«^l jjVl J^b) ajUS" ^ 1898 
JiVl JLJt-l JiUJl JLp pUUI Lj^ Aj.jjU 

JaJ ^ J» j-g-iil l-i-Aj . aJnJI ^jlp LAjjP ^ OjJJ 
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o_j-\j£ LJf jS ^j^y &\ LaI_j* o^-ilL| 
U jjt ikik>A\ jiyl uy L-iLJ _)La jl j 

cSuiJLt^ oLji— JLc oL5l$0l JL^ ^U^V1 

ijruiii>J.I _l j3)}\ j 3iL_£ ^J jjl ^jA l\ iju 

\jj L. Ulp JTUil jl ^lj .^Ju ^ jJl Ji-b 
oL_L<Jl jf 2^.^Ll_j LpjJ ^ _l jii\ 
*-« coĕvolution \£ I jjJaJ jj^ V*_Jji*^ 

jjW; 10J~£ «LS^Lj LAjLipLi tL^Pj^jij I ^ /■>«; 
jjJalll iJUbj coLj^ail j«— J7I *-* Si^jLiw» <JL _J_q 
«u* S_1p V ^Lp j jl jj j-^j L ^ jjb ._] jLiil 
V <LJL>- ja «ui 5-JLiJl jl jl ^ ^JLc i_3 _J-J 

\Ja ji LS (( ji..^ LjlJLu_j>-)) 5S' Ljjl .«LjI_ 
4jI jj oL»__*_i ~K~as»J* j) tl __sJ-l aSCJLU 
^jl ^jjt ^ (Sl> >VI ^JLLl 
(((j-Jt)) ,_ip Oi*^ ^Lewis Carroll JjjLS' 
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^ tLSJl ^ jSli jS\ 4&jk~j (S j£ 0\ 

iJ jS>*J*l isL-Jl <uJJ o ybU* j .(«u-ij jlSJ.1 
IsL-Jl 4-P ool j UlS' i"w?Ij _Jl ^pli ^ 

t Ua...i JiLS' (_J <£jw ^ja Jbjj jl LJLp _j_ju 
_^jJ-lj . 4jP j_Jl ^ L*ljL*fl ^ja tllJij Jbjj 

Uj*L"j U5" i3 jLilt jjJaJl j <_jL^YI jt LaU 
a^L- Jlj ((^JLSj*)) Jl LjajL jl L___i _y> j^ij' 
jl js- i^s V _*L^ ^r* ^ 
«ApI jS» iJL* 31 . Jl jJ.1 IJla JLe ^yt V jj-Vl 

Jj (Jj-^ujJl ^JJLJl "->- jJ _> Ju£ V cLjjLm* _j f <_£ j>-I 

oLL-o- l$ j4-C)\ (j^.j) ."uS"L- JS" Ju£ "__*- jj.1 
jji.W:,; i_i ^L» JS" Jl 5,,,.:lLj LaLa 3jL*ji-lj ^j.jJI 
"i_Jj*il 0 j-NjiJl _JLp ^> jiJ _^Jl _jLJVl "<i jJaj 

tdilemme du prisonnier 4l_uui ^Lj 

John Maynard jLL jjj>- />L" ^Jlj 

jJjc. . 1982 ___* j jJaJl "u jJaj £_• L_jLJ>1ij Smith 
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.h"-» _^LJl jL« y L^J iijLio 5-*L _/"Vl 
jLyi j^UaJlj ctricheur J^^^i-j coopĕrateur 
JJ ULajI Jij y*— * ijl^--^^ jlt,,^^ 

l«« W ^JlijJl ^aj ^s- i j jii»Jj l o j i iyib jl 
^jSo Li» jP L g ; ll |»U3 JjisJJ Jl Jlj .sU-Jl ^ 
jAj) Lt* I Ijl U^Jl o-iLL. t jL^J-l ^ji L-gJ 
\ n. g JS" ^J-P |V^j>cj i— i j.-j (^Ljaill i_ju jj 
jj5\j L-J j^*»3 Ijt4 IjSI Ijjj tLj>«Jj o-L?-lj 5j»^u 
i_s j^pI L» lil ^^SJ t-b-lj JisJ 'jts- j«J>J-l 
^aJIjj ,jijt!l j») <Lj>-Lvs jji l a g :<» Jj>-Ij 
^jJLc j^isi»»!^ L»J ji*Jl jLu~- i—3 jUll jli (JLg-wJl 
.L>_i 5j-- ^jjj^ioij j_Cj^l ^Jp I jva* ^^jAj _jJJl 
JjU-^l j JLJl ^l) cJl 01 ? 0 il J-^l L* 
JjULI lil 3U_JI Jl ^^kij ai (jJJL 
Jl J^ V _£J t >VI c-JU-» ^ <-» /^ 1 
j jSCi^ aj jJLJU jj Jj>J»l ^ij I i[j tjJJi jL-J> 
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jljv^l jli J->Lail j ^(olji^ 2JLij 

Lg^SsJ t3j jiaJl (Jj OjJjsaILi c£JjJ jLjCj^/I ^gip 

jl^-l lili . (i_ Owi^-I j 5jLib»- 5j jJLp 

LuSCJ J-f*Jl j (ji^iil L*_a">IS' jf (j^JLi-l Jj>-I 
L/ : ** i ^jJJ Jj ii j - jjji- oliL^L* jl J jjii jl 
3^j>-j a^sU- „ SJj^Lij <_i jvaJl J,l jI ^*Vl 
2j^L- j»JLilJ ^>-jj jli ^iJJjjj .^pLJtI J__Jl 

t((->l yVl)) jVl Ljij-Tjo <L-*j j j_Cj Iju 

J_5 ^jjjl) (jyiLj-jJlj (jsJ-aLjalll 4.,.. m.i LsiS j_^ly-J 

jl jJ-lj .(apLo^I j^JjLj ij jj» jj^ajb^j 

J*j4 j[ tc -<_£-^ ^^J-* ""^* <— jL-Jty Aj Jaj 

. o Jj LL ^LioJl ^gip _■ jj»j jl «uSjc 15" jl_- (ji~Jl ,j-» 
SJj J«L> ^IoJl" iL>-jjijiJl cjL_TL_J| jl 
i_.....->- js*-j aJU-I-JI l g";.^" y j 1 4-SLjiLj jJl j 
^Js- Cj^k L«Lc L_li_ j .aL^jsJ.! ajlJI j jL. Jl jyj 

5j>JL<ailj 3_JI_Jl i>J_s__il ,ju jL_>*j jl jj^jji-Jl 



56 



<As\ .,/?;..> <JLidl CjL-j^yjJl iS-»L*Jl 
Ji» iLgj i_jj^kJl yl LLC j^j^*^ _}> 

2L-jL*r cjI jl j\ jlS" Lol) ((^ji^til jl>-»)) \$ J> 
(jjj 3L7tJJt apLIIj t(jJJj jji- ^ I ajj5" ja LLapI ^ I 
jt— °r ^ (^Jji^ i^jLL» AjjjI ^j^rjj ci— i^ . M l 
.(-jj^kJl^^JJj jjPj tji^Sfl IJL» 
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J £\J oLJl oU-U iJL* 

lO>L> jLiill i_ ../ji ^Jl oL jjyiJl (^jJa^juJaJl)) 
SL?- V ^jjyiJli) 5jbi-l JLp *t*L-Jl a^- L^fljl 
t (yl&Jl jLdL J,f V _> l*J>o ^k^w lil aJ 

. *_jwail j«— JLl -Up- 2Le-Lil s ji jlJLL» U-^ilSj 
jl ^-1 j»— ^iU . La.»:^ ^JLi ^UaJ "U-Ldl j 

j_> oLs-LsjJl _^ aSL^ SjLp «tijjj* 

J?-1 jjj^» _-U LolJL>-t c^jJ CJ j5sJ tf b yJl 
SpLuj '(J-t ^j^- ^L^- LjJjlji Ljvai jji*^ 

^aj tLJL?- i_3jj]p t, »■>- L[jJ o j^vi 3, nT.C» 

L*iL«- Lo— ^.->- £ju*aj ol L>-gjjl L^jiJLi (^jJj 5, ^ 

2UL7L5 

L*5\jl-I "LJLSil SjL Joj ySj ^ "bJLo» ^j J**U 
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tlijl Jj) "L^Jjl* ^ '-^ * 0-""«-^*l ^"Jl SjLyiail 
Cj\jl^s ^jS- <iJi ĕj j-*s LgJ ^ jj^s^- iiJJ i 
j»— oi-l ^j^j jf t_i^J t(<U^jL^- j (_£JO»i1 
Ju*>c"j ^ jJL OjLj^>- ^*_J tO-*L-t« ^L~^l ■.-•»"; 

tl.^LU LjJpo JJ V-jj>iJl aJLjjJI oLJ^I 
JUj£- jL-^aJ oL jlnil ^ U. Lg-^- lii:^ j 

oJL*j . J,i:,..Il ^ LgJlt.1 JlS jj» JUJ^r f j>«-» 

^jLp J^ jl oL-jjiiJl ^jLp jycj 
^jJLp LgjjJj j L^ij j ^ <ui La, L.a,*,^ L j* j tL^jilij 
^ip Ji»-Jui ^j^~j. ji«Jl ( yia~.,.J il t J^JLiJl 
<JJw~j L J5" J*~t*J Ijyu^ jl ^j>^ ^ji^J ^ j fl ' 
^t^aj aJ CjJU^-I j JJ L».j o jjli) JLp bjlpLo 
j^=s ((^Uu)) jl L^ilSs^L» LjS" JjjL>i> LpV 

J_j~*«J jl jl tL«— «^- ^j^o t-jPyJ ^-—i Lfr, Jji^O 
j jS\j LJup ^;.,,..." ^gJl <L<3 yiJl (jv>«^j ^ji-^ 

ol^Sti 
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ij j>-\ iiwai 2^>-LgI L«-..m.->- ljz\ju> 22 jZ ^ 
U j*rl^-l jl~*r' jt-^L t —*j*i L« j-*j c jl jJ~^ 

^jJi; ^j^jl. ijL* «j^-Li-i» fj^i*j . jju^ili 

is*}Lc- ^ i^^s j-^ajl-l ^-j^i L« JS" I ^jJj 
Jj j jJa->J.I jLf 43*}U- j t4jL,ja.C, y jjyiJl 
jjjj tAarlJL*- jJUtj V iliipl ^ tc_~> J» Jl^P 

CjL*ij jyijl JL^J S^Ml apLII jl o ./» y Lp jj Lj-j 

^jJl ^JL ^«J j^-L^I dJJi jl JlJ-I j .«AjjjJl» 

t jjL j^P j-al J-Lj Lk^S clAJi jl Jj. tO jL^-l Jj^w-J 

c^- L»_Jl Jl o^. JS" ^ o jjj^JL ^.J-i V <~t jt-Pj 
L^L- Jlt?j jt _JJi> J*J ^ ^jjyiJl ^JLp (jycj _l 
^Wt.m^i jlj tLgJ j?-2 Lgj JsL-JVL J ^ ._...»J 
jt Jlij IJL* ^y» j»_fclj i|«__JU olplio 4i»L__ 

Cfir- • J^dl -V _r* J-__ VI -^j 
aJL,/?.ll _up Aj"jlSOl 3jL_t. j j^J i>«^Jl jU ^JJi 

aJLuJI» jtSl L-j .^jjyiJL J_$*Jl AbJb- SjLJail 
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ji LS" jlj g,l jJ-l (*-frU»t «Ol^-jU 
_^ilij t k..,ML sJUA^ ^9 jLs-Vl (jia*J ^ ^JLij 
IjijJLijt ^jjj) HlNl <i^Jl *V>* ^ 

jiU]l t-j^ ^Hl (Vjjl» yjj^ ^ Jsj>^ 
tJ-J jjJL. -bjj U 1919-1918 

c-Ji^. ^jjii <>Jw=>lj) VIH-1 ^jjiij 
oLUwsj j-j^>il (j^L* ^jjLo-^l! oL-jjj 
YjJ ^jjs^j 'j^l j- 4 ^ jJ> Jj*uVlj tiyd\ 
(VaS1 jiil 3l5'l JLJUiU ^jji* j-» J-ft) 

^LJl ^y* jLLI ll Jii L* jIJlL. JiL jlj <j JJl 

Jl II* ^> ^L.yi jji^ Jl ^ j-Jyi ^iU^I 

Jiil ^Ul j t (?JU)fl 
Li*4 c-Li' LJ JLj L* j-*j '(^L^l tL»^l <^»L Jl 
LS"Lf jtSl^j-UiJ <L> aLjuU JL^J^I JjL--j 
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LL? Lii* JLii^J oL-jjytll i^aSj t JJ L» ^ 
IaJAjJI jl jJaJl olS" cjLu>- ^ 
jjJJI ^LJl JL>- ^JjJ aJjLUI oL _jj>aJI «Ju 
tiJsjLL» LLW- ^jip l.gil LLip L^j ^ g ■/?»; 

s j 

LjP jjs j^» ^ I jjJ-Ul i_jL$J*I JLj>- (^Jbu 1*5" 

jJ jjl ^L* Je VI JL4 ^ <^T tjLJ^I ^ 
Ji* t_3j%^i LjLt4 i«*il jJ'_j 4j| j_uJl ^ 

.J-WaJl IJL* £X> j .*.LixII (jyoUJl Sljjjl 
The yi 'LJLJb- 4^ :2i>-Ljl 4al?;ll) 4j1 jj 
ajIjj ^j »Hot Zone : a terrifyingi true story 
Richard u ji— j y. JjLwjj Lj^T 4^Jp i_~Pj 
c_j£J| Jiljl jj*^ ^w»lj d994 ^ Preston 
^JLJL>- JJ15 4^23 ^Cai j tLgj L^ ^ Lw» j£S"Vl 

SjUji ji ji^Ji ^ ^ (v jv.l ^ ^ 

$ JiJ 4J jjU jjP j| jwl 4_JL»jP *^i>;,».j 4__Xj ^^1 
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ij&\£-l tjjiil 



t^JJl jjLill <di»j «i_jL^JIj .LLyl ji^wa 
L»j ti— jLs^p^I jO AjjjjJaj OLSj j-* iai* 

jJJj ^ U glt<j .LvJ£ Lc- ja dJJi jjl ,j> ^-vaj 
l/Jji* J-*J tBob <-jjj ^jjjiJl 4jLSv>- 
LgjJjb tj<i>-Jl i «u^ujjji o j-»lj-« jj^Ij^j 

Lf;SCj£ L^" 4(»-$Jjip J (Jnj^iJIj 

Autobiographie d'un virus jji 3 4jI j j 
<2004 ^ ojjLaJl tEric Natal jLTLi ^ y \ jjLL 

^jP^j)) ;"^jL» Ajjjj 4.,... jLi <_J jnj tijJL>0 ^-»- 

^ Vj tL^SjLj L~J ... t lui 

. . . AjUL-J| jyS jJi Js- j>*j . . . i_jl j^VLi 

Ojll ^jjj »-jL^' *— * j*j J^j^J O*** 

.((. . .Uj^. LjjI i_jI jiLl j 
?aJL7UJl oL.jjyiJl aJL* j^l aJI <jj}\ L» 
AJl jJjc- Jili Jil Iju jj j*JiLi Lf_» I jj-T jl 



63 



^jjJu, JuiJ LJL>- L-L3 AjJj^LS' 

jl il toJ-*-* ojj J^ju JiJ-l o*-^" 'HlNl 

jl JL.Sfl J>i V 
cVIH-l <pLdl jldii ^jjj t >VI JJLiil J*J j 
^jjj tSj^Jl (^JJ OjJaJ aJI ^l L> Jl 
<.Jo J>L ^^Lc-jJl y i_-^msj Jjy J, gj jJl <SIV 
jL-J^I jl ?^jJl ^ IJL* J ^ 
jj jjkj coLwjjyiJl o-L»> oijUa^» ^ JL£i>«j 
>ji ^l JJ-Ij Ji* AjjLx» ĕ j Ljip <o jl 
jjp I Jub ^jj^j" t^jyi ^Jkl jjp 2l?j>iJl JL>- ^J i\ jJ~\ 
SaUl JU ^ J : Sr...tL j^Jl ^&T V AjV i( Jd! 

UjdL. ^ jt V) jL-J^I dULc V dUjJ .aJ-I 
^JLaJ ^J» j^5C>tJl ^> -^i^sj jlj jJL4-l t »L>- 

JjJ ^y* iSj$ oUalaii- ^-J^j j>P oL-jjyiJl 
JjjJl (^ji-Jl ^gip L*Jjij Ut^/iJ^I Jaia^Jl)) 
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\y> jLaj\ _klaj£ Ji* ^y») 4J.L1JI 4jt >/} ll 2-<Jij^ 
.(jLdl J^^HSNl jjJJI 

jji^b ^j-o jJ JJs jj j^-p £-*LJ! jji)! ajL^J Ji 
Jl Robert Koch j£ jjjjj Louis Pasteur 

IjJ jjxJl jl ^JLjjM o ja^-I Jt« ^j-Lic» ^jjsl _^l j j-gJ^j 
JlpI jiil ^ ap ^--^j I g ;.->• ^ Jjj • J— Jl jl 
t_j j j!xJ.I aJj j— JLS^L LjiJL* a-jIj^aII aJJLi 
O^jj £jL*jM A3j>*il ^j t^^il jj+k J 
j^~\ ^Js- cJ^a jii\ ^iilj" j^j .£»jVl ^jS' 
JU- ^ (-^j^SsJ.1 ^Jjp LJb jjiJl jl «jjjL* 

' J° w ^ JJ^ 1 ^ -^"ji VI J J.I 

SjLmsI C«JjP j^ ^gla L<UP-Lki^L) Oj^J jlj 

oLjjj^jJI ^jiajti jl p-^jj .4jb jji» J.L j! j^l 
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I j& jl VI <X$& ^ j^l oJLa ji£ V 2j_^Jl 
AjjLl Lg-» ^ AiL ^Jjj t^Jajj (_£ Lg^» 

Ji») ^Li-l L^u tL$Jl ij jJL*Jl JUajlj 

i_JlLv^ ^—jjyiil Ju^Jl <_jL$J| j <waJ-l j IjJ jlij^l 

VIH-1 ^jj^. t$jJLJlO CS^ '(A 
^L&I L^.j t (Cj B 

tbj t Lll ^j-b^S") uv. ji^i <J^ 

jllsj^ Ji») (jllsjwJl Lg^*j i( t L)jiJl j iikdl 
j_^S/l . (h jLLJJl jJLJl JLUj^ j^J\ j& 

0 jl is^tAit-l J loJyjLc» £^m2J jl ij....J" V 

LjJli ^JUI ^Ja*. Ji^l jJl ^ jjyJl jl Uby 

Cfj LT* ^JJ^ * I »:-o^T -sl Vl 

J^JLi ^ ^Vl J-IjjJI ^ IjiiT jl _JJi 

• -L_J*J 

h\^>y\ Jl c^jJoJl jj$JJ> JLoVI aJ^p ^ 

J ^Li j^) ^iwa^ L$Jp Jw^j jd\ jLi-l _JJjLS' j 
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ij&\£-\ ij jiS\ 
(^JJl JapJlj (i_JJi jiPj 4-=-L*-j ^j—Jl 

j^-ju ii j ^ijlp -JjJL- ^) ii* 

. (dJJi j>P j oL*j\LJJ J ol jJL-**ll 2jU- Js 
IJbJLi li jAi>-I 3iiiS£ o>L- jjj* jji cJjLiil j 
JL>- Ji. tLg— uiJ ^l y^Sfl jj$J> 
J^Uil ^ ^^-j ^ IjJ^UjSII ^ly^ 

C-. Jj ^Jl t(jL***Jj ^** , Jj) iJ-JaP 

lAJJ** J>*^ °Ji--' t -- , L*.jj i s L^i 

jL>- Sfl ^/^. ^ 0 jSJ ^l y^/l jl Jj . lJj yJ.1 
^ <jPL»jJl Jjtill ĕ- j> Ij^L* UsLJjl 3JaJ ^ 
tj>- jyJO ApLil jLg->- '(•—*■ ^l 
jtJL LojT) «ukj jjJ ^j^JT V t—jL-ail j >>»11 j i1 S' 
.(.iLi-l ^jjjiJl OJ>Jl t_jLfJl oVL>- ^Jaju ^ 

^iSj" JjajLj toLojjLl ^y>j t lJub L~*j ^ 
^&t t^-LJ-l ajJLj PCR ^L-L-sJl ,JlJ_CiJI 
jA jJ ^-jjjiJl jJs>Uil iJs- ^ i_JiJi>£\Jl 
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jL>jjj$Ij OLJ)tl 



oJlA ^ja 01 jjP t3jil_£- ^_i| ^jp| ^j^, j ^yj Ls»j 

L$_« bJlc- jl L_f cL^ipljj ^SsjC V oL-jjyL!l 
<JLj__-I j-nj: LjI j_>- Uo ji t L_LJl «J Jj* V 
IjiiTj .^j^ ^Jaj ^il ^Ljl S-Ip^ 5jj^ 
^>jjJi}\ *Ua\\ ^ a : ,,,„.ll Si^AjJl ^g^- j jSCj L 
eyjJl jV coJ_i 4jL_j sJL^j» ^ ^il j 
J^~»_Jl 2JLp Jju4 cjL___I ^ SJbljdl 

Ljp tA5Li 4-ji^5 iJLp L$-1p __J jC ^Jl aL jiaJl 
liSjjj* 3 2JL«-nJl jJJLT <upjl_J <_;jjl ^jJl 01 
j j5J jl j-Cc V ^j^ki* Oy--- a-*-*Li_« oV 

y^LJI ^Jm ycJL L»Lft j^JuJj .^LiJu-Jl eJLJ j VI 

Ambrose Bierce ^yj^. jjjy^ alkpt ^JJl 
j-J j-*U» SJb 4 is^Jl)) : Jji ijj. !.■>- i3>fc.v:[l 
i_~J jJl _ip LJb 01 j^JaJ tj^j^KiA LJb jL jSJ 
^jyiil n_,.... l l jJy&L_Jl Jjt Ll .4___ 
LLp j> j_j V L jjt j t3j>;_jl j j^Ji Jl (^JsjL jl 
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«j-U- iL> 'j, (I ^JJI J*r J\ dUi Ji^ LLc < JJj 

jl J jV iUj ^J^i 

Ld*Ji L!l jjl Lj (( . < l*>Jl j jj^j t ...^ jj& i_JjVl 

oL jj>i!l blJipl L* jJLp j^p 
SjLI^- ^ jJjiJ V Ld*)j t jjsi? ^ U V 
5LlJL| SjLJJ uiL*l>- jf ((^jJiLj)) j yf Lj j5" ^«Vl 
">Lp J? ^j-^ _j 01 Lu!p JljL» . . .a-— pjjoiJl 
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^ jjj«Jl 5^ jlii jLjl jLj^-JI JLJi iJL* 
JLju^I oliJlj ^jikl' Ljb^ji tA^jjoiil 
L«t .antiviraux CjLjjj^iUSiUallCJbji-l 
^ Edward Jenner J^r ^jlj-sj 4-a-iuS'l ^JJl 

j»— ^"1 <jJ**" ^ ij^^i^ 4<~jLail ^i^iJl ^ 

J-*^ Ji^ Cw»jLL» jl _jil ^ jjl ^ ^jjyL 

'•■««** e 
((((l-U^- _jl ((Lai-i)) L-jjO -Oj^-jj) 

^vaj (_£ JUl Jrl ipLdl jLpr j_ij^ L_ij-$j 

((^LdiJ-l)) ^jjjiil OjUi l-Uiww* JLlj>- 

(_£ y Ljf 4-LjlII j .(_£ jJjJJ ,*Uj ^LH 

IlJ ijL* jl JL .ij^JaU LlL"J L4J _yS" jJjJ V 
^ajti J-> ^_Sl:ll jL<a»l ^l'W.,^1 jji J j^- oJp 
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jsbllJiJrlail&UjjsĕSlj l&ipStadl uUjjJJl 

t 

(■ j3*JJl <_£ j-x Jj» ^ya ^jiLi V LgJ^»- .OL-JjyiJl 

aL^jJI sJl*j .oL-jjyiJJ ojLoil oLjjJr-l J,J 
5jL-jJl Jl_jJ Yj d j>~*y ^y.j^ <_£ AtiO*- 
ijy^A?- jjL»*jS V cAAjit..^> ^ jJl ,jj LjJLa o j> jJ.1 

ol j.;...Jl J^L>- AiLt^S"! ^ I ^ i . a1 ^ jtSi cLjj^ 

«j-Jjs» c^-^^ 1 lS^ r^' t5 -V^ 0 J -J^ 1 
. jJb^l jf i_^^il JipLdl jUi* ^j jj c VIH-1 

tUl cjL-jjyiJl ^ J j*jL« (julj olij^-l oJlAj 

L$iS\J t^L>.::.wVl aJujJ Iji?- ^JaJ il cl* 

.4jl«L_>J| oL-jjiiJl ^ |»— -Jr-I ^joJj^j V 

jl L^Jjp ^jijO jl clwb>r 2iJi Lg_Jl aIS" jil S-o-gllj 

*iAi c((V-_jjyiJl ^JUail» _jl 4jLail Lt>LU Jj^Jj 

j_ji J^-_jjii!l olJ jjxil VI LjJU-b ^ j'.,^t" 

ci—p- C JuicJl SjJLi 4J-kP <_£ y LkS" _j iL* jsi- 

^jip ^UtaJl jjJ> jSJ ^jjyJl ^ jlkil 

4>- jj> J,l JLlJI SJk^u oLj jiill jl JU-1 j . 2LJUJ-I 
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l^j^J .^JjCj jL^j OjjLi L^-S * 1 1 JssLi J*^r 

(^JJl J-o-*Jl 4»U»>- oLi j» ., ^l l J5" 

I jiJb- tUl*Jl jl Vj i<4 (■UL5I ^ri. JljL 
^Jj^ Lj^. ^SJJ 4 JU*il IJl* ^ o ybUl oljUaiVI 

j^l ^j^P cUaill ^ L>Jl ^ j^i-Ll i^- j 

oLsjJl jIjlp! j jL^JV! liS^j il978 

OL-^.J J*>U- 4j yjl JjjJl j JJb^l 

^-%Jl a^" J-^. 'i^*^ 1 ^ ^ 1 

sjLa» oUj^r <jy. £-«Jr! ^ 3,b.«.ill ^y^LJl 

-VIH-1 ^jjjl 
a[x>t oL^jjjjiJL) jL-J^yi j^-j! Ai5 

U^j j^Ll Lpi j^i ((Lj--Lix^l)) JjL>> 
JUjhJ j^i ((jjjiJl)) ^ jiJl U .jjj^! 

^ij^ J-*J 4 Ly»r jJj-j L^^^L-o oL-^jjoiJl 
^ ili«V! ^-il ^ IJL^Ij JjJj ILaJLk» JbjJrL. 
y-lj! ^ jJl4^I j Oj~-j yJ! j j^-l <4 f li L dJUi 
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j^Bill^M-UllCJUjjjdlj L$Jp£f*dl CjLj jjJJl 

i ji^Jl JJcS jjJrl^j-UJ Ji^ j^^LJl j yiJl 
Ji*i) <(5-j— u. LlJjb)) dJJij- c ^r-J-l 
Lgju j jj f (^Jo ^juLa* ^^lsiwi^ j j*j aJap! 

V L» j! d jj-l jJjSjj . jjL*jI i ji«> JL& tL>wi j£j 
^Lll ^ c^l» Ji tiji CS-J^J lT^- c/- i>- 

JL< ^ jl obl- oLvlj.i £t*l y. jijJ^ 

i*JuLu C->LLflj O j^is Jij ."L?r jJ j~Jl OtJL-^I 
i_. X Jj ^glll 2L__I \$:» cjbj.1 lJLft ^ IJjt 

^ jjyiJl J S^LpI t2005 ^ c^i* ^Ij"! L 
*lj^t^fe_ajl tl919-19l8*ljj- ^ c_^J^JL!l 

— ^ ^__J>! JjOlJl JL»_' jll (_£ J jjl ^ia-cji-l 

i_jLL_J1 ~aJu>s*cZ* cJ— ' LL>_^> 
oJ_* ^ Ijl>- ^jlC—Jl j^toj j^' ^J^r' 
c_pl_J JL?- jJl J--J! LjjV oJjjJr! oLuJl 
^jjt iJj^sj j^Jl ^j* Sj j^J»r — -"Lwj-jji JjJ-$j 



73 



CjL> jj}*Ilj OLjyt 



.(_£j jiaJl LfcjL~» ^ j*JXj>*Jl jJuJl 

J| ^^J| LjU*j^r 14 t>frv cj>^ toL»"5lp^l 

lTJJS» i/ 5 ^ u* J^ ^ ^ • «J>^ J-3 

Lgj^C c<LJ j«_C««Jl A^wiJl (_^p J j^^> i/W* jJ-*-* 
.(_$jdJl JsU-Jl J-JuJ d)t 5jJi oLcL- (_£JL« ^ 
JaiJl y» j£ ^ a^Lj oL-jjjjsJI aJL* iJ jJL». j 

j£-Jl JL^ ^y» LgJl j;P tA-s^- jj j_jl LjJjJij iJ jJLj 

LjJ j^UJl Jj^. Lf tLJLUJ jjkJ jl LjjlSoj. Vj 
. JiVl Js> 3i>Jl V-L!l ^ L&T 1^1 

1— Syu Ll iJujjJ-I y. jkJl ^ J.1» :.i Lj-^Lti.»! j 
|t-i cuL-jjji cCjljj*_fl oL» jjjiJl j*-^Li 

^r. ■/?:». t(_£jJ-»JJ <UiL js- L_JL>t>sj Lc. LfrJrLv« 
Jl LjJL.aj.1 L$JLc J^ti a-j-jt «Jj'L.j» aJUU- 
^Jl ^ L-ilJUbVt LM4-I icJsj .SiJji L^U- 
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JflU.^ (_S-Jl l JAJ-I _y Jj^~l jL-*-l A-LkP «U»- y 

^Ldl jL<il ^ L^JaJ Ju jdkil SLJLl 2L jJLril 

LjJUAl^l J LgJtl j5 jl j«T.J ja^l Lc. aJjLI ^ 

^Liil oL*j jyiJl u-L* ^~j .^JiLl JJ ^ 
jL__ _Ji> j* JL. c^l j-SH ,j-*J _r^" ^y^, 
4j _£j,L_il jA jj*j) jLLl i__T jil ApLdl 

_T* a J^3 (2-— i>_> <L>rL>- j 4jiS jS ^ ( _s~"' 

sJjL* ^ Jl_j i_-*_iJ >-TjLsf _1L* _j ._^i j^Vi 
j jS^J jl Lg—SCc tj*lj_j*)L! 4jjLi oL%«jj_i £___J 
UL^ii jL^xJl £%~'j ij-i^L ^-%_J %_Jb 
jaJu jt _JJi j t jUs j_Jl £-*>Lp ^ j« jJl jlijj*-» 
_;it j>Jj *>_ Uop- j 4j.L_dl L*5LLl jjy-l 
oL-jjJ JL__J 01* Ij^lj .a_JLJ) l^lli, 

j_^JU" ^ JUL jl 4_>Lc ((L j_nJ| aKI» _i__> ^ 

i4_j_^-l obL-il Jw> ipL. c:....;<l ^Jl Lj_LJl 
jl j%p tSjTJw Jj iijJbLL o-_J 4i_ jl» ^ j 
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^Js- 4 a . i „>i a j jj>iJl L ^j\ju}\ ^yu 
i 2LLikjl 43 ;A*Jl c AiJJi SjJLi SJuLl* 4j£Ap (j-L-t 
j jJ jJLi Ls- Ji lij yJ o.iLtJl ^ Ljj jJa*j ^glJl (^*J 
i_jL-^>- (^Jj* - Oyj^" Jv£»-I I g : *^- jjC, (ji-;«j 44*]Ap LgjJ 
<_S jJ L 45tA*il a i-*> 4JLP ^JUl Li .j>-Vl 

jWlll jlJ OjL*-* ^JJ iiL>eJ jjJaJl jV t^JjJO,.— • 

LgJ c-iL-jjjiJl jL jJLaII IJl^j ji^Juij .43JLa!1j 
cLjj^ ^ LjJ ^ji^- ^ ij tLip tUi^/l ^ as^L^a 

' >vi jj^j^i^ jLii^i^A^L^Ljj otur 

VfjJl Jl oL-jjiiJl oJl^blj .Lj^^y^LS' 
^j^wi) L. j^Jl oL4 c^JJl ^-«L^Jl ^ Juii~J 
((iiTl jll» ^jjp jtlL' jLio Lj5~ oJLa jL c->wL>dJ V 

jjj 4-^ jJaJl ^ JS^I ^l 
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Ji ISjj ULi-l ^l «ibLll» js- Yj n-Jjk 
j ja^.:C jj jli YsLJjJI jli t (^JUailj JU f l jiJl 

LajL" ^«jLo Ljjl J-A-J OLjjjjoLI! ^j» -bjil 

CjL-jjjiJl yc» J*li LjjJU L*j . ^ 
tLgjc* ^l-Uall LJ ^JJ jl Aj\j> ^ja *ja\ Jiil 2j yt« 

..iJLli j,. jjJ.a:.-!! Jjl j j£j^ Ljl JlS^Ij 
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<*",t^tU,^.-|tl * CljlJ 







bj^Jl aIST 


Bactĕriophages 




Oncogĕne 


J.I IJl 


Centrifugation 




Dĕmultiplication 




Cristallisation 


jLi 


Capside 


JLlS''.ll i« « «Jl Ja-oJ-l 


ARN 




ADN 




Dĕsoxyribose 


1 1 .-Jl ^Jl^JI 


polymĕrisation en 
chaine 
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;\ .. ..\\ \:\ .li 

l_T ; II ^JJ> UJI 


liquide cĕphalo- 
rachidien 


aJI ,„:ll ol ^y^* 


arbres phylogĕniques 


tj yJl oli 


Eucaryotes 


(_5 yJl -ur-ip 


Procaryotes 


-IJIjlJI Ijj^JI 


Archĕobactĕries 


SJIiill 3j _} jV' 


Trophoblastes 


__Ujl_jj-^-l -_UjI-3 C-J ljt_tt_>»J.I 
4___-»t_*_aJl 


complexes 
macromolĕculaires 




Cytoplasme 


^jjoiJlJJU-i^l 


ADN proviral 


i-U-ll jjoil ^Sfl 


transcriptase inverse 




Episome 




Nĕcrose 




Apoptose 
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Variants 




Polymĕrases 




Rĕassortiment 




Cooperateur 




Tricheur 
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iS^Li jjjSi j j»i»jy/ 



ti__>tp Vj _J?jL>_ll jyj ^l ^jjyiJl 

U jiSlj I >_>- f jJl «jyAl _^1^Vl jjipli 

t \ % . . i2jI_>> Jjj— Jl O j5\j ^jAjill _J-P '\ — \ 

Lg-pl jjl IjJ jL_Vl j jJb^l L$_. _jTJ- jl 

J-*> '_r>J .<_Lu_-L» _-_-jjy_l JLf>Jl i_-)L$Jlj 
4j.L*r^U ^^Jjy-I _jP 43 jjti jl L» J^ IJL* 

^Lc- _»jjL» JL j-J L> J->-JL : Jlj~Jl IJL* _,p 
^i jji ^jLbi _1p u*ik; j siaJjdi fi__>-Vi 

_JUi jui j LgJLicJjlj L*jJl jJ 3_j jis> j c_jL»>j jyJl 

.({djjj ii jJLC i_> i_jL t<_jU jl*Il _^ 

k _i i S' (_jLJi_>J _jL_sJl i_j _>t a Jl jJ jS- 

L» J_« c~-J <j <wsL>- ((SL?-)) _r-jj>~LJ jf 

J_« j 1:1:..» _J-I _jj_CJL) jJ6 ^Ai tSL>- (jj» 43 y_ 
Lpl ._L_Jrl5* cJ.Ij jjb Vj t jJ--!lj ^Ul 
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CjLjlSsJl 4j JLilJ L» JiC.^jjCj V MiJ^T 5Lj>- 

Jj t yL^J! ^ LfdL*(j (^r-^. V_j 4-J-l 

JUl Jj (Jj^ c«-lJi»JLf V fSli- yb 
jS- ^Sj c jjlSsJlS" V jJI^jj ' ^ <£ ^ V .i-:ilj 

1 o ■» ^jA iajjJij d-Jil J.- mJ....-» ^J* tO^JbC^ 4J^« 
L* jUjJ jj'Uaj LjjjU JLiiJ-l 4^3 jtuaj" ci_-P jJl 
dJJJb L^jip cb-bp c-ijJl Jj^r* -^jj 

tL^JLp ^^iik; ^JJl «^jjyiJl ^L^all)) ^l 
jjjjiJl Lj 5_Jbi-l Ij^ ^gi»- 

jj- 4 J*^J Ljj-Ui* L"5L-^ ^ L* jjUr L. 

.bl jil c^jL^I ^r^r-l -bji ((1»:-a<)) Lg-u JS" 
^jLp Jai-I J- L$iS" C..*J 0 jj-a!| ot JLj 

oJjit SjtJaJli .il ^wJl ^ jJliSl iJl* 

J^' Lr 4 ^ ijj*^ ^ j^J cCjLjISJI jj. 
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i3 p £ i jlU.-.-yij jjiU 2L>J_J j.. viJJj 

j^p 4j j £-y^» jjJ> ^jwjj^uiil ((oLL>i-J>)) 
L^ial ^^J AjpUj iiJL.f 4_JiU jl , g,,ail 
C_SjLiJl <_£JLl 4_iJL| 5 ^a.iil £^J>Ju ^J-P LgJ jJi 
L*>UI-I U joJ o ^LiJl dJJj jl jwl (uLiilttj 
. LjjL (3 _Jj* (_^* 4Z»jLai oJmL-. j j_Cj (_g^>- 

Sj y«il ^ 2b^Lol j_JJL-^_i __£jwJl J"**^ ^ 
L__l* juL 4t_~;S' jdl ojLpIj d-L5liJlj JJU^Jlj 
IJl* (jUj" LJ-T ^ jjyJl <_Jj=- ^jUJJ jL-ai^l 
4fT yiilj .Uj^pj I^pIjgL c_JLwVl £j j^-I yi 

JL?-lj 4^rJ <_£ J-^ Lg-L-Cj 10 j-aJL-»w4 C-Jljl-» 

Jajy ^Jl 4SvjLi_dl SjlLJJ ia*>UJl <^rjl 
4l%Jl oJl_J jl dJJi t^jjtilL- jJl&l 
JL»,T,__ "_[ cJL-u LglL-L* ^ >>*" jl <_£ jj»-l Ljj?rjl 
Ji» t^jL»tjl j-* L» L^jl_j ^ jj^s j' cJJjJJ 
L_JI3 jjjiJl JL-a-...1_T 4^ jA*Jl ola.Ml 
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